Abstract. The aeroassisted flight experiment (AFE) refers to a spacecraft to be launched and then recovered by the space shuttle in 1994. It simulates a transfer from a geosynchronous Earth orbit (GEO) to a low Earth orbit (LEO). Specifically, the AFE spacecraft is released from the space shuttle and is accelerated by means of a solid rocket motor toward Earth, so as to achieve atmospheric entry conditions close to those of a spacecraft returning from GEO. Following the atmospheric pass, the AFE spacecraft ascends to the specified LEO via an intermediate parking Earth orbit (PEO). The final maneuver includes the rendezvous with and the capture by the space shuttle. The entry and exit orbital planes of the AFE spacecraft are identical with the orbital plane of the space shuttle.
The angle of attack history, the entry path inclination, and the flight time are determined via the longitudinal motion subsystem; in this subsystem, the total characteristic velocity is minimized subject to the specified LEO requirement. The angle of bank history is determined via the lateral motion subsystem; in this subsystem, the difference between the instantaneous bank angle and a constant bank angle is minimized in the least square sense subject to the specified orbital inclination requirement.
It is shown that both the angle of attack and the angle of bank are constant. This result has considerable importance in the design of nominal trajectories to be used in the guidance of AFE and AOT vehicles.
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Notations CD = drag coefficient; CL = lift coefficient; CLp = projected lift coefficient; CM = moment coefficient; D = drag, N; DP = dynamic pressure, N/m2; E = lift-to-drag ratio modulus; g = local acceleration of gravity, m/sec2; h = altitude, m; h~ = thickness of the atmosphere, m; HR = heating rate, W/m2; i = orbital inclination, rad; L = lift, N; m = mass, kg; r = radial distance from the center of the Earth, rn; re = radius of the Earth, m; ~h = radius of the outer edge of the atmosphere, m; S = reference surface area, m2; t = T/'r = dimensionless time; T = running time, sec; V = velocity, m/sec; V, = circular velocity at r = ra, m/sec;
